Introduction {#S0001}
============

The central nervous system is composed of neurons and glial cells.[@CIT0001],[@CIT0002] Microglia, which acts as a resident macrophage of the central nervous system, accounts for 5--15% of the total number of cells in the brain.[@CIT0003],[@CIT0004] Ischemic stroke is the first disease in the world leading to long-term disability, with the second approximate death rate. Brain stroke poses a great threat to human health and life, causing great suffering to patients.[@CIT0005],[@CIT0006] Therefore, it is an urgent task to fully understand the severity of cerebral apoplexy, improve the treatment and prevent the level of cerebral apoplexy, reduce the morbidity, disability and mortality of cerebral apoplexy. The ischemia--reperfusion (I/R) injury refers to the tissue damage progressively worsened when the recovery of blood perfusion to the tissue after a certain period of ischemia. Although research on the pathogenesis of stroke has never stopped, there is still no good drug available for treatment of I/R injury. Therefore, more potential therapeutic effects need to be studied.

Cerebral ischemia/reperfusion (I/R) can activate various programmed cell death.[@CIT0007],[@CIT0008] Apoptosis is considered to be a major factor in ischemic brain injury.[@CIT0009],[@CIT0010] Inflammatory response is present in cerebral ischemia--reperfusion injury. Another important mechanism, which leads to toxic enzyme activation, free radical overload, etc., causes a series of tissue lesions.[@CIT0011], Therefore, it is speculated that in the treatment of cerebral I/R injury, intervention anti-apoptosis and anti-inflammatory may be a potentially effective measure.

MicroRNAs (miRNAs) regulate cell proliferation, differentiation, growth, metabolism and apoptosis.[@CIT0012] MiRNA plays a key role in the cardiovascular diseases.[@CIT0013] Researchers are concerned that the expression of miRNA alters the development of cardiovascular diseases.[@CIT0014] Some changes in miRNA make people realize that miRNA can be used as a biological target in the development, diagnosis, treatment and prognosis of cardiovascular diseases.[@CIT0015],[@CIT0016] At the same time, miRNA is involved in the mechanism of cerebral I/R injury.[@CIT0017],[@CIT0018] MiR-579-3p has a low expression level in a variety of tumors. Low expression of miR-579-3p is closely related to the occurrence of tumors.[@CIT0019] However, the mechanism of miR-579-3p in brain I/R injury has not been studied. This study focuses on the relationship between miR-579-3p and inflammatory response and apoptosis during cerebral I/R injury, and would provide a basis for diagnosis and treatment of clinical ischemic cerebrovascular diseases.

Materials and Methods {#S0002}
=====================

Animal {#S0002-S2001}
------

﻿Male Sprague-Dawley rats (10--12 weeks), weighing 260--320 g, were obtained from Sparford Biology Co., Ltd., Beijing, China. The experiment was approved by the Animal Care and Use Committee of The Second Xiangya Hospital of Central South University. Rats were randomly divided into sham group, I/R group, I/R + control mimic (﻿control mimic), and I/R + miR-579-3p mimic group (miR-579-3p mimic). Twenty-four rats were in each group. All experiments were performed in accordance with The Second Xiangya Hospital of Central South University Animal Experimental Guide and approved by The Second Xiangya Hospital of Central South University Animal Experimental Ethics Committee.

In vivo Gene Transfer and Animal Model of Focal Cerebral Ischemia and Reperfusion (I/R) {#S0002-S2002}
---------------------------------------------------------------------------------------

The miR-579-3p mimic/control was purchased from RiBoBio (Shanghai, China). Three days before the middle cerebral artery occlusion/reperfusion (MCAO/R), the rat brain was injected with miR-579-3p mimic/control. The miR-579-3p mimic/control was injected into the right ventricle of the rat (2.0 mm posterior atrium, 1.5 mm posterior abdomen, 1.8). In MCAO/R, rats were subcutaneously anesthetized with sodium pentobarbital (30 mg/kg). The middle cerebral artery occlusion (MCAO) rats were anesthetized for 2 h. The right internal carotid artery and the carotid artery were separated. Nylon filaments were inserted from the external carotid artery (ECA) into the internal carotid artery (ICA) until reaching the middle cerebral artery (MCA), which led to occlusion of the middle cerebral artery. The sham group and the I/R group were given an equal dose of normal saline by intraperitoneal injection.

Determination of Infarct Volume {#S0002-S2003}
-------------------------------

Rats were decapitated 24 h after cerebral ischemia--reperfusion injury. The whole brain was taken out, the left and right brains were separated. Then, the right brain was taken, the cerebellum, low brainstem and olfactory bulb were removed, and the wet weight was weighed immediately. The right forebrain was then sectioned along the coronal plane and the sections were placed in TTC solution. The brain slices were fixed in 10% formaldehyde. The percentage of infarction was calculated according to the reference.[@CIT0020]

Neurological Examination {#S0002-S2004}
------------------------

The ZeaLonga scoring method was used to evaluate the neurological impairment. The specific criteria were as follows. There were no symptoms of neurological damage in 0 points. 1 point was that the forepaw on the opposite side of the I/R brain could not be fully extended. 2 points was that the forepaw rotated to the opposite side of the I/R brain during walking. 3 points was that the forepaw tilted to the opposite side of the I/R brain during walking. 4 points was that the forepaw could not be fully extended.

Determination of Brain Water Content {#S0002-S2005}
------------------------------------

After 24 h of cerebral I/R injury, the rats were decapitated, the olfactory bulb, the cerebellum and the lower brainstem were removed. The wet mass of the brain was weighed. After baking, the dry mass was weighed. Brain water content (%) = (wet mass -- dry mass)/wet mass × 100%.

Primary Cortical Neuron Culture {#S0002-S2006}
-------------------------------

Rat primary cortical neurons were obtained from SD rats as described in the reference.[@CIT0021] The cortex of SD rats was collected and dissected, brain tissue was minced. The lysis was then stopped using DMEM/F12 medium with 10% FBS. The cell suspension was centrifuged. The cell density was adjusted to 1 × 10^6^/mL and coated with 10 mg/L poly-L-lysine. After 72 h, arabinosylcytosine was added to the cell culture. After 24 hours, the normal medium was replaced.

Simulation of I/R in vitro and Gene Transfer {#S0002-S2007}
--------------------------------------------

Oxygen glucose deprivation/reperfusion (OGD/P) experiments were performed as literature.[@CIT0022] Cortical neurons were exposed to glucose-free aCSF solution. Then, it was incubated for 2 hours in an incubator of 5% CO~2~ and 95% N~2~ (OGD). Then, glucose-free aCSF supplemented with 5.6 mmol/L glucose was added, and the cells were further cultured in an incubator of 5% CO~2~ and 95% O~2~ for 12 hours. Cortical neurons were infected with adenovirus or miR-34c-5p for 6 h. The cells were subjected to OGD/P for 72 hours after adenovirus treatment.

Total RNA Extraction and Quantitative Real-Time PCR {#S0002-S2008}
---------------------------------------------------

Total RNA from primary cultured neurons was extracted using TRIzol reagent (Xinhua, Haerbin, China). qRT-PCR was performed using a ViiATM 7 real-time PCR system (Life Technologies, Grand Island, NY). The expression levels of miR-579-3p and P65 were calculated by the 2^−ΔΔCT^ method. The P65 expression level was normalized to β-actin, while the miR-579-3p level was normalized to U6. qRT-PCR method was performed with reference.[@CIT0023] The primer sequence is shown in [Table 1](#T0001){ref-type="table"}.Table 1Sequences of Primers Used in qRT-PCRGeneForward Primer (5ʹ--3ʹ)Reversed Primer (5ʹ--3ʹ)*miR-579-3p*CGTGCCGTTCATTTGGTATAAACGAGCAGGGTCCGAGGT*U6*GCTTCGGCAGCACATATACTTTAAATAGTGCGAACTGTGCCGAT*P65*GGTCCACGGCGGACCGGTGACCCCGAGAACGTGGTGCGC*β-Actin*GTGGGCCGCCCCAGGCAACACTCCTTAATGTCACGCACGAATTC

Western Blot {#S0002-S2009}
------------

Total protein was isolated using RIPA lysis buffer (Yaji, Shanghai, China). Protein concentration was quantified by the BCA Protein Assay Kit. Then, it was incubated with anti-p65 (1:500), Bcl-2 (1:500), Bax (1:500), COX-2 (1:500), iNOS (1:500), NRIP1 (1:500) and β-actin antibody (1:2000) (Huaan, Hangzhou, China) overnight. Then, anti-rabbit secondary antibody (1:1000, Amyjet, Wuhan, China) was added to incubate for 1 h. Western blot analysis was performed with reference.[@CIT0024]

ELISA {#S0002-S2010}
-----

The expression of proinflammatory cytokines IL-6, TNF-α and IL-10 in cortical neurons was measured by an ELISA kit (Puxin, Shanghai, China).

Flow Cytometry for Detection of Apoptotic Cells {#S0002-S2011}
-----------------------------------------------

After OGD/P treatment, cells were plated at a density of 5 x 10^5^ cells per well, and cells were harvested and counted when cells were grown to logarithmic growth phase. After centrifugation of the cells, cells were suspended by adding 195 μL of Annexin V-FITC binding solution. Then, the cells were incubated for 10--20 min, then placed in an ice bath.

Caspase Activity Assay {#S0002-S2012}
----------------------

Caspase 3 activity was measured by the caspase 3/7 assay (Promega). After 24 hours of OGD/P, cortical neurons were cultured in 96-well plates and the cells were incubated with Caspase-Glo reagent. Absorbance value 560 nm was determined on a TECAN GenioPro plate reader.

Statistical Methods {#S0002-S2013}
-------------------

The monitoring data were analyzed by SPSS19.0 statistical software. The results of data analysis were shown as mean ± standard deviation (mean ±SD). Multigroup data analysis was founded on one-way ANOVA. LSD test was intended for subsequent analysis. P \< 0.05 indicated the difference was significant.

Result {#S0003}
======

Cerebral I/R Induced Down-Regulation of miR-579-3p Expression {#S0003-S2001}
-------------------------------------------------------------

As shown in [Figure 1A](#F0001){ref-type="fig"}, miR-579-3p expression levels were significantly down-regulated in the I/R group and the control mimic group after 24 h of reperfusion (P \< 0.01). After transfection miR-579-3p mimic into the brain for 3 days, the expression level of miR-579-3p was significantly raised in the miR-579-3p mimic group contrasted with the I/R group (P \< 0.01). The infarct volume of the brain was first assessed using TTC staining. As shown in [Figure 1B](#F0001){ref-type="fig"}, the area of cerebral infarction was significantly raised in the I/R group contrasted with the sham group (P \< 0.01). Contrasted with the I/R group, the cerebral infarction volume of the rats in the miR-579-3p mimic group was significantly reduced (P \< 0.01). To be more precise, as shown in [Figure 1C](#F0001){ref-type="fig"} and [D](#F0001){ref-type="fig"}, contrasted with the sham group, the neurological score and brain water content were significantly raised in the I/R group (P \<0.01). Contrasted with the I/R group, the neurological score and brain water content in the miR-579-3p mimic group were significantly reduced (P \<0.01).And as shown in [Figure 1E](#F0001){ref-type="fig"}--[G](#F0001){ref-type="fig"}, contrasted with the Sham group, the level of IL-6 and TNF-α was significantly raised and IL-10 was significantly reduced in the I/R group (P\<0.01). Contrasted with the I/R group, the level of IL-6 and TNF-α was significantly reduced and IL-10 was significantly raised in the miR-579-3p mimic group (P \<0.01).And contrasted with the sham group, the protein level of NRIP1 was significantly raised in the I/R group (P \<0.01). Contrasted with the I/R group, the level of NRIP1 was significantly reduced in the miR-579-3p mimic group (P \<0.01, [Figure 1H](#F0001){ref-type="fig"}).Figure 1Cerebral I/R induced down-regulation of miR-579-3p expression. (**A**) Expression level of miR-579-3p in the I/R rat model. (**B**) Representative TTC staining of infarct volume in brain sections. (**C**) Quantitative analysis of neurological scores. (**D**) Quantitative analysis of brain moisture content. (**E**) Effect of miR-579-3p overexpression on IL-6 expression levels. (**F**) Effect of miR-579-3p overexpression on TNF-α expression levels. (**G**) Effect of miR-579-3p overexpression of IL-10 expression levels. (**H**) Effect of miR-579-3p overexpression of NRIP1 expression levels. \*\*P \<0.01 vs Sham group; ^\#^P \<0.05, ^\#\#^P \<0.01 vs I/R group.

miR-579-3p Suppressed Inflammatory Cytokine Expression in OGD/R-Treated Primary Cortical Neurons {#S0003-S2002}
------------------------------------------------------------------------------------------------

As shown in [Figure 2A](#F0002){ref-type="fig"}, miR-579-3p expression levels were significantly reduced in the OGD/R group and the control mimic group contrasted with the control group (P \< 0.01). In the miR-579-3p mimic-transduced neurons, the expression level of miR-579-3p was significantly raised in the miR-579-3p mimic group contrasted with the OGD/R group (P \< 0.01). Furthermore, the control mimic had no significant effect on the expression level of miR-579-3p contrasted with the OGD/R group. As shown in [Figure 2B](#F0002){ref-type="fig"}--[D](#F0002){ref-type="fig"}, the levels of IL-6 and TNF-α were significantly raised and the level of IL-10 was reduced in the OGD/R group and the control mimic group contrasted with the control group (P \< 0.01). In the miR-579-3p mimic-transduced neurons, the levels of IL-6 and TNF-α were significantly reduced and the level of IL-10 was raised in the miR-579-3p mimic group contrasted with the OGD/R group (P\<0.01). Furthermore, the control mimic had no significant effect on the level of IL-6, TNF-α and IL-10 contrasted with the OGD/R group. As shown in [Figure 2E](#F0002){ref-type="fig"}--[G](#F0002){ref-type="fig"}, the protein levels of iNOS and COX-2 were significantly raised in the OGD/R group and the control mimic group contrasted with the control group (P \< 0.01). In the miR-579-3p mimic-transduced neurons, the protein levels of iNOS and COX-2 were significantly reduced in the miR-579-3p mimic group contrasted with the OGD/R group (P \< 0.01). Furthermore, the control mimic had no significant effect on the level of iNOS and COX-2 contrasted with the OGD/R group.Figure 2MiR-579-3p suppressed inflammatory cytokine expression in OGD/R-treated primary cortical neurons. (**A**) Effect of miR-579-3p overexpression on miR-579-3p expression levels. (**B**) Effect of miR-579-3p overexpression on IL-6 expression levels. (**C**) Effect of miR-579-3p overexpression on TNF-α expression levels. (**D**) Effect of miR-579-3p overexpression of IL-10 expression levels. (**E**) Protein expression levels of iNOS and COX-2. (**F**) Optical density analysis of iNOS. (**G**) Optical density analysis of COX-2. \*\*P \<0.01 vs control group; ^\#^P \<0.05, ^\#\#^P \<0.01 vs OGD/R group.

The Effects of miR-579-3p on Neuronal Apoptosis {#S0003-S2003}
-----------------------------------------------

As shown in [Figure 3A](#F0003){ref-type="fig"}, the apoptosis rate of the primary cortical neurons in the OGD/R group and the control mimic group was significantly raised contrasted with the control group (P \<0.01). MiR-579-3p mimic was significantly reduced apoptosis rate contrasted with OGD/R group (P \<0.01).Figure 3Effect of miR-579-3p on neuronal apoptosis. (**A**) Flow cytometry measured apoptosis of cortical neurons. (**B**) miR-579-3p mimic inhibited caspase-3 activation. (**C**) Protein expression levels of Bcl-2 and Bax. (**D**) Optical density analysis of Bcl-2. (**E**) Optical density analysis of Bax. \*\*P \<0.01 vs control group; ^\#\#^P \<0.01 vs OGD/R group.

These results indicated that miR-579-3p mimic inhibited the apoptosis of OGD/R-treated cortical neurons. The mechanism of miR-579-3p inhibiting apoptosis was further analyzed. The results are shown in [Figure 3B](#F0003){ref-type="fig"}--[E](#F0003){ref-type="fig"}, contrasted with the control group, the activity of caspase-3 and the protein expression level of Bax in primary cortical neurons were significantly raised (P \< 0.01) in the OGD/R group and the control mimic group, and the protein expression level of Bcl-2 was significantly reduced (P \<0.01). Contrasted with OGD/R group, caspase-3 activity and Bax protein expression levels were significantly reduced in primary cortical neurons of miR-579-3p mimic group (P \<0.01), while Bcl-2 protein expression level was significantly raised (P \<0.01) ([Figure 4E](#F0004){ref-type="fig"}). In summary, miR-579-3p exerted a biological role in I/R injury through anti-apoptotic and anti-inflammatory activity.Figure 4Effect of miR-579-3p on NF-кB activity. (**A**) mRNA expression level of p65. (**B**) Protein expression level of p65. (**C**) NRIP1 3ʹ-UTR miR-579-3p putative target sequence and luciferase reporter assay to detect luciferase activity. (**D**) Protein expression level of NRIP1. Adenovirus expressing miR-579-3p was infected in cortical neuronal cells. (**E**) Protein expression level of NRIP1 in cortical neuronal cells of the si-NRIP1 group. (**F**) mRNA expression level of p65 after knockdown of NRIP1. \*\*P \<0.01 vs control group; ^\#^P \<0.05, ^\#\#^P \<0.01 vs OGD/R group.

The Effects of miR-579-3p on NF-кB Activity {#S0003-S2004}
-------------------------------------------

As shown in [Figure 4A](#F0004){ref-type="fig"} and [B](#F0004){ref-type="fig"}, there was a significantly increased nuclear the translocation of p65 subunit in the primary cortical neurons of the OGD/R group and the control mimic group contrasted with the control group, while miR-579-3p mimic attenuated the p65 subunit translocation (P \<0.05).

Next, whether miR-579-3p inhibited the activity of NF-кB was analyzed by inhibiting the expression of NRIP1. As shown in [Figure 4C](#F0004){ref-type="fig"}, bioinformatics analysis indicated that the NRIP1 was predicted to be the target gene of miR-579-3p. Luciferase activity was significantly reduced in cells transfected with miR-579-3p mimic and NRIP1-WT (P \< 0.05), but luciferase activity of NRIP1-MUT did not change significantly. These results indicated that miR-579-3p was capable of targeting NRIP1. In addition, as shown in [Figure 4D](#F0004){ref-type="fig"}, the expression level of NRIP1 was significantly raised in the OGD/R group and the control mimic group contrasted with the control group (P \< 0.01), while the expression level of NRIP1 in the cortical neurons of the miR-579-3p mimic group was significantly reduced (P \< 0.01), indicating that miR-579-3p could regulate the expression level of NRIP1. In addition, as shown in [Figure 4E](#F0004){ref-type="fig"} and [F](#F0004){ref-type="fig"}, si-NRIP1 could significantly inhibit the expression levels of NRIP1 and P65 (P\<0.05). These results indicated that miR-579-3p activated NF-кB by modulating NRIP1.

Discussion {#S0004}
==========

Cerebrovascular disease is one of the most serious problems in the world.[@CIT0025],[@CIT0026] The mortality of stroke is still rising. It develops rapidly in increasingly younger, low-income populations.[@CIT0027] The regional gender differences are obvious. Stroke refers to an acute cerebrovascular disease that causes sudden onset of local neurological damage.[@CIT0028],[@CIT0029] It can be divided into ischemia according to its unique nature. The onset and repair of ischemic stroke is complex and variable dynamic processes, which is affected by many physiological and pathological factors, such as inflammation, angiogenesis, ischemia--reperfusion injury, etc.[@CIT0030] However, no clinically effective drugs have been found to treat ischemic stroke. Studying the pathogenesis and repair mechanisms of ischemic stroke can provide new ideas for the development of new drugs and bring new hope to patients with clinical stroke.

At present, in the treatment of ischemic stroke, thrombolysis, neuroprotection and other measures cannot achieve a good therapeutic effect. Researchers have found that during the treatment and rescue of patients with ischemic stroke, ischemia is not the main cause of brain tissue damage, but excessive free radicals attack a large number of normal cells when the blood supply is restored, causing ischemia/reperfusion (I/R) injury.[@CIT0031] The brain injury after cerebral ischemia is caused by a series of events in the process of cerebral ischemia treatment.[@CIT0032] Abnormalities occurred in the early stage may lead to rapid necrosis of brain cells and eventually cerebral infarction. Thrombolysis and other endovascular treatment of cerebral ischemia have brought new hope to stroke patients.[@CIT0033] At the same time, brain tissue damage caused by ischemia--reperfusion has attracted more researchers' attention. At present, people are still vague about the I/R injury. And the reperfusion injury caused by cerebral I/R, including inflammation, apoptosis and so on, plays a key role in the process of I/R injury.[@CIT0034]

MicroRNA (miRNA) is involved in almost all known biological regulatory processes, such as cell differentiation, apoptosis, etc., and its effect is very potent.[@CIT0035],[@CIT0036] It can be highly expressed as a biological marker in the human circulating blood system.[@CIT0037] According to the latest research, miRNA is closely related to the occurrence of ischemic cerebrovascular diseases.[@CIT0038] Researchers have constructed a MCAO model. The results show that 17 kinds of miRNAs (miR-148b, miR-27a, miR-29, miR-137, etc.) are down-regulated, while 7 kinds of miRNAs (miR-497, miR-215, miR-324-3p, etc.) are significantly up-regulated.[@CIT0039] MiR-579-3p is a recently discovered miRNA, and it has been found abnormally expressed in various diseases.[@CIT0019] This study found that the expression level of miR-579-3p was down-regulated in the I/R group and the OGD/R group, and the expression level of miR-579-3p was significantly increased after transfection of miR-579-3p mimic into brain and cortical neurons. The miR-579-3p mimic group was able to reduce neurological score, infarct volume and brain water content. It was further confirmed that promoting miR-579-3p expression could partially alleviate cerebral ischemia--reperfusion injury and cell necrosis.

Inflammatory response is another key role in cerebral I/R injury, which leads to the activation of toxic enzymes, free radical overload, etc., resulting in a series of tissue lesions.[@CIT0040],[@CIT0041] Myocardial structure changes due to activation and release of inflammatory cells and regulation of the activity of inflammatory cells can effectively prevent heart diseases. Studies have shown that inflammatory factors are greatly increased by the inflammatory response that is exacerbated under stress conditions.[@CIT0042] Studies have shown that inflammatory mediators such as IL-6, TNF-α, iNOS, COX-2 and IL-10 play a major role in I/R injury.[@CIT0043] This study found that IL-6, TNF-α, iNOS, COX-2 expression levels were raised and IL-10 expression level was decreased in primary cortical neurons in the OGD/R-treated group. Overexpression of miR-579-3p in cortical neurons inhibited IL-6, TNF-α, iNOS and COX-2 expression levels and increased IL-10 expression. This indicated that miR-579-3p overexpression activated endogenous anti-inflammatory factors and could partially alleviate cardiomyocytes' inflammation.

Apoptosis is also an important mechanism accompanying cerebral I/R injury.[@CIT0044] In the occurrence of cerebral ischemia, neuronal death around the ischemic central zone is mainly apoptosis.[@CIT0045] Caspase family member proteins play a leading role in both mitochondria-dependent and non-mitochondria-dependent pathways, and caspase-3 is one of the important indicators for detecting apoptosis.[@CIT0046] The Bcl-2 family is divided into inhibitory proteins and pro-apoptotic proteins, which also play an important regulatory role in the process of apoptosis. When the cells are in a state of cerebral ischemia and other stress, the expression of Bcl-2 is decreased, while pro-apoptotic protein Bax expression is increased.[@CIT0047] This study also confirmed this, the apoptotic rate of primary cortical neurons was increased. The overexpression of miR-579-3p could inhibit the rate of apoptosis. This study found that the expression levels of caspase-3 and Bax were up-regulated and Bcl-2 was down-regulated in the OGD/R-treated group. Overexpression of miR-579-3p could down-regulate caspase-3 and Bax, and up-regulate protein expression level of Bcl-2. These results suggested that the protective effect of miR-579-3p on cerebral I/R injury was related to anti-apoptotic activity.

NF-κB belongs to the Rel family of proteins, and a homologous or heterodimer composed of P65 is the main active form of NF-κB.[@CIT0048] Phosphorylation of the P65 subunit plays a key role in activating the transcription of the target gene. NF-κB plays a part in cerebral I/R injury. After hypoxia/reoxygenation stimulation, NF-κB is activated and its DNA binding activity is multiplied.[@CIT0049] NF-κB is activated in ischemia--reperfusion injury. The NF-κB regulates the expression of cytokines (TNF-α, iNOS, IL-1β, etc.), which affects the inflammatory cascade, amplifies the inflammatory effect, and ultimately leads to aggravation of brain damage.[@CIT0050] Inhibition of NF-κB activation can significantly reduce the cerebral ischemia damage.[@CIT0051] This study found that there was a significant translocation of the p65 subunit in primary cortical neurons in the OGD/R group, while miR-579-3p mimic attenuated the translocation of the p65 subunit. NRIP1 was a target gene of miR-579-3p. MiR-579-3pcould regulate the expression level of NRIP1. In addition, si-NRIP1 could inhibit the expression level of P65. These results indicated that miR-579-3p activated NF-кB by modulating the NF-кB coactivator NRIP1. In future research, we would try to use the miR-579-3p specific inhibitor in further studies to validate the understanding of the results.

Conclusion {#S0005}
==========

miR-579-3p can partially alleviate brain I/R damage by inhibiting inflammation and apoptosis. It is suggested that miR-579-3p is a protective factor for I/R rat cerebral infarction, which may provide an experimental basis for the relief of myocardial ischemia--reperfusion injury.
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